The Macrophage Polarization Regulates MSC Osteoblast Differentiation in vitro.
Bone repair is a complex yet highly organized process involving interactions between various cell types and the extracellular environment. Macrophages are not only activated in inflammation during early phases of repair processes, but they are also present in bone throughout the whole bone repair process. Bone marrow derived mesenchymal stem cells (MSCs) represent an attractive therapeutic for bone fracture with their expansion potential, osteogenic capability, and potential for injury. However, less is known about the interaction between macrophage and MSC during bone repair and regeneration. This study was aimed to investigate whether macrophages in different statuses can regulate MSC osteoblast differentiation in vitro. Using in vitro cell coculture of macrophage and MSC, it was shown that macrophage polarization can regulate MSC osteoblast differentiation. This was evidenced by increased alkaline phosphatase (ALP), osteogenic markers, and bone mineralization in M2 macrophage cocultured MSC but decreased in M1 counterpart. These results might be mediated by pro-regenerative cytokines, such as TGF-β, VEGF, and IFG-1, produced by M2 macrophages and detrimental inflammation cytokines, such as IL-6, IL-12, and TNF-α, produced by M1 macrophages. Taken together, this shows that macrophage polarization could be crucial for maintaining bone homeostasis and promoting bone repair by regulating the MSC osteoblast differentiation.